Conventional autopsy remains the gold standard for post-mortem examination, 1 although early experience with a high-resolution imaging modality known as microfocus computed tomography (micro-CT) can provide detailed anatomical information comparable to light microscopy. This has the added benefit of allowing non-destructive assess- Nevertheless, interpreting any novel imaging modality requires an accurate knowledge of normal findings, and in this particular setting, the gestational age and thus expected developmental anatomy are of utmost importance to prevent disease misdiagnosis. In this case study, we present post-mortem micro-CT imaging of a very early pregnancy loss where accurate dating of embryonal age was possible, and to a similar level as histopathology. The study not only represents the 
although early experience with a high-resolution imaging modality known as microfocus computed tomography (micro-CT) can provide detailed anatomical information comparable to light microscopy. This has the added benefit of allowing non-destructive assessment, with digital storage and manipulation of the information acquired. Recently published work by Hutchinson et al 2 has shown that fetal micro-CT for early gestation pregnancy loss has a sensitivity rate of 93.8% when compared with conventional autopsy and may provide an alternative option for post-mortem examination. 3 It is potentially helpful when a primary diagnosis or verification of a suspected developmental anomaly is required 4 and can offer information that would be missed if performing autopsy alone, eg, for cardiac anomalies. [5] [6] [7] Nevertheless, interpreting any novel imaging modality requires an accurate knowledge of normal findings, and in this particular setting, the gestational age and thus expected developmental anatomy are of utmost importance to prevent disease misdiagnosis. In this case study, we present post-mortem micro-CT imaging of a very early pregnancy loss where accurate dating of embryonal age was possible, and to a similar level as histopathology. The study not only represents the earliest human embryo assessed by micro-CT in the medical literature but also offers an understanding for the possibilities of this technology in future pregnancy losses.
The specimen was imaged as part of a larger study investigating minimally invasive autopsy techniques and novel methods of postmortem imaging (CE13/LO/1494 and CE2015/81). Fully informed, written parental consent for conventional autopsy, imaging, and the use of tissue for research was obtained. The embryo was referred to our institution as fresh tissue following a termination of pregnancy for social reasons, without any history of underlying congenital anomalies. The estimated gestational age was approximately 11 to 12 weeks (by date of maternal last menstrual period).
The specimen was first immersed at room temperature in a solution of 10% formalin (to prevent tissue degradation) and potassium triiodide (I 2 KI / Lugol's iodine, to impart tissue contrast), with a total iodine content of 63.25 mg/mL (iodine mass of 2.49 × 10 −4 mol/mL), in a 1:1 ratio for 48 hours prior to imaging. Immediately prior to imaging, the fetus was removed from the iodine solution, rinsed in water, and dried with gauze. The imaging was acquired using an XTH 225
ST micro-CT scanner with a multi-metal target (Nikon Metrology, imaging, the embryo was de-iodinated using sodium thiosulphate pentahydrate dissolved in water (4%w/v) for 12 hours. The specimen was then embedded within a paraffin block and sectioned. A traditional autopsy was not possible due to the very small fetal size.
In order to date the embryo on imaging, a similar method utilised by pathology was adopted based on the identification of various morphological features as early development occurs. These can be divided into the "embryonic" (ie, first 8 weeks post-fertilisation) and "fetal" pathologist and a radiologist. Figure 1 demonstrates the external and internal morphological appearances, respectively, on micro-CT, with the latter compared with the histological examination.
Prior to imaging, the embryo had an estimated gestational age of approximately 11 to 12 weeks; however, detailed analysis showed this
What is already known about this topic?
• Accurate pathological assessment of small gestational age fetuses is challenging.
• Dating an embryo/fetus is essential to recognise expected human developmental stages and prevent misdiagnosis.
What does this study add?
• Micro-CT offers a non-destructive, digital method for dating human embryos.
• The micro-CT imaging here is of the earliest gestation human embryo published to date with corresponding pathology. It can provide an alternative to autopsy even at early stages of development. It is well known that estimation of the gestational age from the first day of the last menstrual period of the mother can pose inherent inaccuracies 10 given inconsistencies in dates of ovulation during a menstrual cycle 9 and inaccurate maternal recollection. 11 The difference in this estimated gestation may therefore serves as a reminder for careful reassessment of age at autopsy.
During life in utero, antenatal ultrasound assessment of the greatest length of the embryo (ie, crown rump length [CRL] ) is well regarded as the most accurate measure for estimating early gestational age (usually measureable by 6-7 weeks). 12 Nevertheless, in our study, there was no information on CRL from the referring hospital, and the measured CRL on micro-CT suggested an embryo of an even younger gestational age (at approximately 6 weeks gestation, 42-45 days post-ovulation; Carnegie stage 18). Whilst several pathological reasons may exist for this, it was felt that the discrepancy most likely arose from potential tissue shrinkage after the iodination and fixation process prior to scanning, which has previously been described by Lombardi et al 5 and Vickerton et al. 13 Alternative and less likely explanations (given lack of significant antenatal history and that the tissue was obtained "fresh") may be from stunted embryonal Whilst early work in small case series appears promising, application to a larger population and wider range of pathologies is still required.
At present, in our institution, this modality remains a powerful and useful adjunct to pathological assessment.
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